An Integrated In Silico Approach for the Structural and Functional Exploration of Lipocalin 2 and its Functional Insights with Metalloproteinase 9 and Lipoprotein Receptor-Related Protein 2.
Recent evidence demonstrated that Lipocalin 2 (LCN2) is garnering interest from a wide spectrum as biomarker. Here, we present an in silico characterization of LCN2 belonging to prominent organisms focusing for their physicochemical and structural differences. We found significant variations in physicochemical properties between organisms and low sequence similarity based on their amino acid properties alone. However, we identified three main structurally distinct motif regions that are conserved among all variants. Further investigation was carried out to understand the functional insights of LCN2. We selected LCN2 sequence from Gallus gallus as an input query to identify unique scoring-framework based on computational tools and confidence scores of various putative associations. Among all ten proteins associated with LCN2; highest confidence of prediction were seen for the associations between LCN2 and metalloproteinase 9 (MMP9) and lipoprotein receptor-related protein 2 (LRP2) which play vital roles in tumor growth and iron transportation, respectively. We attempted to determine binding affinities of LCN2 with MMP9 and LRP2 through molecular modeling and docking. Selected docked models were examined for complex stability by GROMACS. Alteration of binding affinity between LCN2 with MMP9 and LRP2 proteins that we found in this study may provide new direction for future therapeutic targets.